Methods for the estimation of urinary total 17-ketosteroids and 17\ x=r eq-\ hydroxycorticosteroids, both total and 11-deoxy and 11-oxy fractions are described. 
Total neutral 17-ketosteroids in urine are often estimated according to the well-known principle: acid hydrolysis, isolation of the liberated 17-ketosteroids and quantitation by a Zimmermann reaction.
The 17-hydroxycorticosteroids in urine (this term covers 17-hydroxy-C-21 steroids with either a 20-oxo or a 20-hydroxyl group) are estimated in many methods according to the principle developed by Norymberski Sc Stubbs (1953) and Appleby et al. (1955) : borohydride reduction of all the oxo groups in¬ cluding the 17-ketosteroids in situ, oxidation of 17-hydroxycorticosteroids (»17-ketogenic« steroids) into 17-ketosteroids, isolation of the generated 17-ketosteroids and estimation by a Zimmermann reaction. The oxidation is carried out using bismuthate, which together with the acid hydrolysis produces different artifacts (Few 1961; Pesonen 1963) ; these limit the usefulness of the method for accurate analytical work. Few (1961) Simplified methods are described in this study for the estimation of Tot. 17-KS, Tot. 17-OHCS, ll-oxy-17-OHCS and ll-deoxy-17-OHCS. The fol¬ lowing analytical steps have been the object of particular study: acid hydro¬ lysis in the estimation of Tot. 17-KS. Separation of 17-OHCS (Few 1961) and in this respect, the basic hydrolysis of 17-ketosteroid products of the periodate oxidation. The quantitation of 17-ketosteroids by a modified Zimmermann reaction and extraction of the specific unionised chromogens require particular consideration with regard to the specificity in the section Colorimetry. Finally the reliability of the methods is evaluated.
Mechanical shaking apparatus. 1) Androsterone = 3a-hydroxy-5«-androstan-17-one 2) Aetiocholanolone = 3a-hydroxy-5/J-androstan-l 7-one 3) Dehydror?/;/androsterone (DHEA) = 3/J-hydroxy-androst-5-en-17-one 4) DHEA-sulphate, sodium salt 5) Androstenedione = Androst-4-ene-3,17-dione 6) Dihydrotestosterone = 5a-androstan-17/?-ol-3-one 7) Androstenetrione = Androst-4-ene-3,ll,17-trione 8) Tetrahydrocortisol = 3a,ll/?,17a,21-tetrahydiOxy-5/?-pregnane-20-one 9) 11-hydroxy-aetiocholanolone (11-OH-AE) = 3a, 1 l/?-hydroxy-5/?-androstan-17-one 10) 11-keto-aetiocholanolone = 3a-hydroxy-5/?-androstane-ll,17-dione Items 1-6: Sigma Chemical Company Total 17-KS All samples were assayed in duplicate. 5.0 ml of hydrochloric acid 12 mol/1 were added to 10.0 ml of urine in 40 ml tubes. The tubes were loosely stoppered, placed in a boiling water bath for exactly 7 minutes and then immediately cooled in cold water. A reagent blank was obtained by treating 10 ml water as a urine sample. 10.0 ml 1,2-dichloroethane were added to the samples which were then vigorously shaken in a mechanical shaking apparatus for 6 minutes. After brief centrifugation, the water phase was removed, the crude dichloroethane extract passed through filter paper and the extract shaken with 10-20 NaOH pellets for 3 minutes. After re¬ peated filtration, 3.00 ml of the purified dichloroethane extract were evaporated to dryness in 40 ml tubes in a slowly boiling water bath. shaking the tube and then passing its content through the filter. 3.00 ml of the extract for Tot. 17-OHCS and 5.00 ml for the fractionation were evaporated to dryness in 40 ml tubes in a slowly boiling water bath. The residue from the dichloroethane extract was dissolved in 0.2 ml of benzene by vigorous shaking and transferred to the column with 3X1 ml of the mobile phase. 3 ml of the eluate were collected in a 40 ml tube marked A, 5 ml of the mobile phase were added to the column and an additional 5 ml of the eluate collected in tube A, which contained aetiocholanolone eluates. The column was then eluted with 10 ml of benzene, which were collected in a tube marked B, which contained 11-OH-AE. The eluates were evaporated in a slowly boiling water bath. The residue was washed down with a small amount of methanol, which was again evaporated.
Colorimetry
1 part m-dinitrobenzene 20 g/1 in methanol was mixed with 2 parts KOH 6 mol/1 in methanol during cooling at 0°C. The red reagent was kept at 0°C and used within 30 minutes. The tubes containing residues of 17-ketosteroid extracts, reagent blanks and standards were placed in a water-ethanol bath at 0°C, and 1.00 ml of the reagent was added to each tube. All the tubes were then stoppered and trans¬ ferred to a water bath at 13-15°C for 35 minutes. Each tube was rotated for ap¬ proximately 10 seconds on a Vortex mixer, moistening the tube but not the stopper. This was repeated to ensure complete solution of the residues. After 35 minutes all the tubes were cooled to 0°C, and 4.00 ml dichloromethane added. 4.00 ml of acetic acid 0.90 mol/1 were added separately to each of the tubes during simultaneous rotation on a Vortex mixer. After stoppering, the rotation was continued for ap¬ proximately 20 seconds. Phase separation was allowed to proceed at 0°C for a mini¬ mum of 5 minutes. 3 ml of the lower phases were removed and transferred to 12 ml tubes, which were stoppered and stored at 0°C. This procedure was very easily carried out using a pipette to which a two-way cock at the 3 ml mark was smelted, the one outlet of the cock being connected to a vacuum. All the samples were placed in a water bath at 15-20°C for a few minutes before photometry in order to avoid condensation during the measurement. 0.60 ml of freshly prepared KOH/methanol 60 mmol/I was added separately to each sample for colour development and the extinction read immediately at 530 nm using water as the reference. During the whole procedure and particularly during the extraction and addition of the colour developer, direct light was avoided. A series should not comprise more than about 40 tubes.
Calculation
The extinction of the urine samples at 530 nm was termed E. For Tot. Table 2 show good linearity between the amount of 17-ketosteroid and the extinction for androsterone, and pooled dichloroethane extracts from the estimations of Tot. 17-KS and Tot. 17-OHCS. show a similarity to androsterone. In 20 % is found with the technique used here, when pure DHEA or DHEA sulphate in water is subjected to acid hydrolysis. On the other hand, much less can be recovered from urine. (4) 63 (60-67) DHEA (6) 49 (43) (44) (45) (46) (47) (48) (49) (50) (51) (52) (53) (54) (55) (56) (57) 
